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(54) Title: DRILLING METHOD 
(57) Abstract 

In drilling wells tubular members are added to or removed from 
the drill string whilst the circulation of mud continues and there is 
a blind preventer (6) positioned between lower slips and grips (8) 
engaging a downhole drill string and an upper slips and grips (5) 
engaging a tubular to be added to the drill string and the tubular is 
positioned on the blind preventer, the blind preventer opened and die 
upper slips and grips passed through the blind preventer and the tubular 
connected to the drill string. 
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Drilling Method 

The present invention relates to a method for drilling wells, particularly drilling for 
hydrocarbons. . 

.5 

In drilling wells for hydrocarbons, particularly petroleum, the drill string is rotated to 
drive the drill bit and mud is circulated to cool, lubricate and remove the rock bits 
formed by the drilling. 

.10 As the drill penetrates into the earth, more tubular drill stems are added to the drill 
string. This involves stopping the drilling whilst the tubulars are added. The process 
is reversed when the drill string is removed, e.g. to replace the drilling bit. This 
interruption of drilling means that the circulation of the mud stops and has to be re- 
started on recommencement of the drilling which, as well as being time consuming 

IS and expensive, can also lead to deleterious effects on the walls of the well being 
drilled and can lead to problems in keeping the weH'open 1 . 

Initial Patent Application PCT/GB97/02815 of 14 th October 1997 

20 A method for continuous rotation of the drill bit whilst adding or removing tubulars is 
described in patent Application PCT 97/02815 

In this application there is provided a method for drilling wells in which a drill bit is 
rotated at the end of a drill string comprising tubular members joined together and 
25 mud is circulated through the tubular drill string, in which method tubular members 
are added to or removed from the drill string whilst the circulation of mud continues. 

The method provides for supplying mud, at the appropriate pressure in the immediate 
vicinity of the tubular connection that is about to be broken such that the flow of mud 
30 so provided overlaps with flow of mud from the top drive, as the tubular separates 
from the drill string the flow of mud to the separated tubular is stopped e.g. by the 
action of a blind ram or other preventer or other closing device such as a gate valve. 

The separated tubular can then be flushed out e.g. with air or water (if under water) 
35 depressured, withdrawn, disconnected from the top drive and removed. The action of 
the preventer is to divide the tubular connection into two parts e.g. by dividing the 
pressure chamber of the connector connecting the tubular to the drill string. The drill 
string continues to be circulated with mud at the required pressure 

- 40 In a preferred embodiment of the invention a tubular can be added using a clamping 
means which comprises a coupler, and the top end of the drill string is enclosed in 
and gripped by the lower section of the coupler, in which coupler there is a blind 
preventer which separates the upper and lower sections of the coupler, the tubular is 
then added to the upper section of the coupler and is sealed by an annular preventer 
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and the blind preventer is opened and the lower end of the tubular and upper end of 
the drill string j oined together. 

, , «f ft.* counter below the blind preventer will already enclose 

h use, the £ tubular is lowered and when the tubular is 

' tTJ\^ToX S upper section of the coupler above the blind preventer 
will enclose the lower end of the tubular. 

t,„ »MpA to the drill string by attaching the lower section of the 
The tubular can be added t the dn g ^ ^ . n ^ dMed 

> coup er to ^^j^^^' drilling fluid. The tubular is lowered from 
position p evennn escape ot m * f ^ ^ r 

Wt ^X^'^ eal so thafall the drilling fluid is contained, the blind 
tubular ■ ,s *en se^d m by a s ^ contact ^ 

5 jSK^XSl^ bringing the tubular and drill string to the correct 

torque. 

bhnd prevc an such « d , here u substand ally no escape 

together and made up to the required torque. 

To remove -he^ 

5 the top drive ^TZ L ^nd ^ o V J allowing the top drive to provide 

^ , fl t/muXd tne'sp^l Connect to'and to torque up the into the drill string, 
circulating mud and me spoo. . d flushed with ^ ( or water if under 

The pressure vesse car i *en ^Jg^^ ^^^^ 

,0 ch Jber flushed with mud and pressured up 

and the cycle repeated. 

Preferably the coupler includes rotating slips which support the drill string while the 
fop drive is raised up to accept and connect another tubular. 

35 n , miv tie a static coupler connected to and above the wellhead BOP stack 

2 nSS -pier handling the tubulars above the static coupler 

working hand-to-hand. 

. mnhile couoler disconnected from the wellhead BOP stack with 

5^5£S£^?^^ a i , be* 



added. 
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The coupler may be a mobile coupler disconnected from the wellhead BOP stack with 
one or more identical mobile couplers, above, which take it in turns to become the 
bottom coupler thereby working hand-over-hand and also facilitating steady 
movement of the string when tripping is in progress or drilling is continuing while a 
tubular is being added to the string. 

The method disclosed in Patent Application PCT/GB97/02815 locates the grips and 
slips either inside or outside the coupler pressure hull. 

I have now devised an improved structure and method of continuous drilling. 



According to the invention there is provided a well head assembly which comprises a 
BOP stack above which there are positioned sequentially :- 
15 (i) a lower annular preventer 

(ii) lower grips and slips adapted to engage a downhole drill string 

(iii) a blind preventer 

(iv) upper grips and slips adapted to engage a tubular to be added to the drill string 
and 

20 (v) an upper annular preventer 

in which the upper grips and slips are able to pass through the blind preventer when 
the blind preventer is in the open position. 

This is illustrated in figure 1 of the accompanying drawings and the sequence of 
operation of adding a tubular to the string is illustrated in figure 2. 

The Grips and Slips Function 

30 The grips are the means of gripping the tubulars strongly enough to transfer a 
rotational force or torque, by friction surfaces shaped to fit the external surface of the 
tool joint, or the shaft of the tubular, or by powered rollers, both methods of which are 
common in conventional iron roughnecks. 

35 The slips are the means of applying an axial force to the tubular to prevent it slipping, 
by wedge action and or by obstructing the passage of the upset of the tool joint, as is 
common in conventional slips. 

The grips & slips" combine the functions of gripping and slipping either by modifying 
40 the profile of the friction pads, rollers or slips or by integrating the separate grips and 
slips to operate in concert 

The orientation of the well head assembly refers to the well head assembly when in 
position on a drill string. 

45 
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The gripping mechanism with or without integrated slips may be achieved by simply 
aherS Se materials and profile of the inserts of the conventional Rotary BOP 
Diverter Preventer, or Rotating Control Head. Alternatively the gripping may be 
. Sed by conventional methods of wedge, lever, motorised rollers screw or other 
5 mechanical means caused by hydraulic, electrical or mechanical means such as is 
c^rrenTy applied within collett connectors, casing tongs rotary power slips or current 
iron roughnecks. 

In use the invention enables a tubular to be added to a drill string when a drill string 
LO Siting Z drilling mud is flowing. The lower grips and slips gnp support and 
ouTthe drill string, the circulation of tubular string continues uninterrupted and 
ove o under balanced pressure in well bore and annulus is maintained continuously 
Supper Pinter is open and the new tubular is positioned on the blind preventer 
P^eferab te. being abating means so that the tubular is correctly ^positioned 
15 above the drill string e.g. by landing the tubular on a raised star on the blind 
preventer, i.e. the tubular is "zero indexed". 

The upper preventer and upper grips and slips are then shut and the ne* r tubular can 
have air (or water if the drilling is taking place underwater) replaced by the 
20 appropriate drilling fluid. 

The blind preventer is then opened and the circulation (or reverse clarion) of 
tubular string continued uninterrupted from two overlapping sources and over or 
under balanced pressure in well bore and annulus is maintained continuously. 

" The new tubular is then brought into contact with the drill string by passing through 
une blind preventer and is controlled by the upper slips and gnps and, when the 
mbular is in contact with the drill string, the new tubular turns faster than the drill 
sSnfso mat the new tubular is "torqued up" by the upper grips^and slips acUng 

30 ag2t Ltwer grips and slips, whilst both continue to rotate and the new tubular ,s 
screwed to the top of the drill string. 

Preferably the new tubular is not rotating as fast as the string when it first makes 
comact widT the string such that the jumping of the threads can be Telf and the 
35 accdemt^n of the rotation of the tubular can be initiated immediately after a jump is 
MxZ ! eliminating any possibility of cross threading due to lack of alignment or 
synchronisation. 

The uooer annular preventer and grips and slips are opened and the drill string 
40 bwered andTe process can be repeated To remove a tubular the sequence is 
reversed. 
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Variations On The Location of Slips and Grips 

, • (u,* nf the method of PCT/GB97/028 15 that either or both of the upper and 
t ,, a feature of ^ mrircd or r ^ ^ ^ Qf ^ Coupler 

' SjK^^teS*- of the upper grips and slips may be earned out 
Ty atp drive and the function of the lower grips and slips may be earned out by a 
rotary power table and this is shown diagrammatically in fig.3. 

• o ™a ciin<5 if outside the Coupler pressure hull can be a top drive 

^TtoS pressure) or manna! roughnecking (with no abdny .0 snub agarnst 
an internal pressure). 

tu i rrim Sl Slios if outside the pressure hull, can be a powered rotary slips, 
5 T We of fuoSrlg 5 Sng, or the lower section of an iron roughneck with 

Sed bi ^ tyTsuppon the weigh! of a tubular string or a bottom drive of an 

rconvenUonal type Uke the pipe gripping tracks used in offshore pipelaying. 

,r o^T^wer Grins & Slips, if inside the Coupler pressure hull, can be rotary 
° ? C Ce^voe £ve opTb V^coBJ or the gripping components of a conventional 

slips of the ^ ec d f^^ e 7 t0 support the weight of the tubular string and to rotate 

r i^str^s^^ ° f & *** by d ; ffe 7 ntial 8 tr 

£5wh boxes to continue rotating as they are connected or disconnected. 

!S The Upper and Lower Grips & Slips, if inside the Coupler pressure hull can above 
or below the blind preventer or pass through it when it is open. The preferred 

down through the open blind ram to make the connection. 
Operations Under High Internal Pressure 

« The reauired snubbing force, against maximum internal mud pressure is ™ ch * gh £ 
35 The re ^ uirea , s ] ^ 1 n ». h . \ h Z mbular int0 the wellhead using external forces. By 

engaged without undue force, the vertical motion of the upper grips & slips 
40 pressure balanced within the pressure hull. 

lt „ the p.fened solution .0 £. Wk « and .owe, ^ps and siipsjoo^ 
£££ «^^f- on Z ^ wan o f «. .00, Join, box 
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accuracy of the mating is maximised. 

5 ■ u n„„ nn H breaking of tool joint connections under high pressure, 

Oceana Ithe mtogan ^ pI LJ.tepossibiUty.«f^bbtag".t»buta» 

h^dtagtuipnen. is necessary to snub .ubulars ,n,o a pressured well head . 

° mis invention, however, ^^S^t^' 

to the string even at the full pressure rating of the BOP stack. 



to high mud P«»»r£ J" balancing the axial motion of the upper gnps 
£?• K« is the purred basic coupler soMon. 

" Addirionally, as the two grips and slips are so close together and within a massive 

The Basic Coupler Configuration 

" u the Basic Coupler, ^fJ^'^LZZZtiZ 
toughtteck achieves bu, screwing in ute tubuiar 

lower. 

This Basic Coupler -"^^^^^^ «S 

- ,^t^"«ssra-» good — 

treatment and avoidance of stuck bits and BHAs. 

The Basic Coupler can be assembled from pmven of 
40 components and tequtres ltd. o25SK be located 

the existing Rigs that employ Kelly Dnlltng The Bas» Coupler 
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the string during tool joint connections and disconnections. As such the sequence of 
Coupler Operations is as shown in Fig. 4. 

The Rotary Coupler Configuration 

In the Rotary Coupler, the two sets of grips and slips both rotate while connecting and 
disconnecting so that the string can continue rotating. The screwing and torquing of 
the tool is achieved by differential gearing which ensures that the torquing of the 
connection is independent of the torque required to rotate the string. 

This Rotary Coupler enables mud circulation and string rotation to continue 
uninterrupted while tubulars are added or removed from the string, which achieves 
almost all of the benefits listed below. 

15 The Rotary Coupler can be assembled from well proven iron roughneck, rotary power 
slips and rotary BOP components with a moderate amount of engineering 
development. It is suitable for retrofitting on most of the existing rigs that utilise Top 
Drive Drilling. As such the sequence of Coupler operations is as shown in Fig-6. The 
possibility of integrating the coupler with the BOP stack reduces the overall height 

2 0 still further as shown in fig. 7 

Kelly Drilling 

In the case of Kelly Drilling, when connecting or disconnecting the Kelly to or from 
25 the string, the Kelly Saver Sub provides the gripping surface for the grips to grasp, an 
upset shoulder for the slips to act on and a smooth shaft for the preventer to seal on. 

In Kelly drilling the drilling itself has to stop while a new tubular is added to the 
string because the Kelly has to be retrieved from the hole, which raises the bit off the 
30 bottom by some 30ft or more and, as such, it matters less that string rotation is not 
continuous. The majority of the benefits are still gained by the continuous mud 
circulation as already stated. 

However it is possible, with this invention, to relocate the rotary table 30ft higher so 
that the bottom of the Kelly reaches the Coupler when it is time to add another tubular 
the string. By this method the bit can remain on the bottom while adding a new 
tubular to the string. This would normally invite problems but continuous mud 
circulation avoids the settling of cuttings and debris around the bit and BHA. This is 
shown in' Figi 5. - 

So provided that a bumper sub (or thruster) is included above the drill collar section, 
drilling can continue, provided that the bit can rotate. If a Basic Coupler is used then 
continuous bit rotation requires a mud motor utilising the continuous mud circulation 
now available. If the bit is rotated by the string then a Rotary Coupler can be used to 
45 maintain string rotatiSn. Either way, and, subject to relocating the rotary table and/or 



35 



40 
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Kelly bushing rotating system, drilling on most rigs, which employ Kellys, can now 
be continuous, with or continuous stnng rotation. 

Top Drive Drilling 

5 t Ton Drive Drilling, the Basic Coupler similarly enables continuity of mud 
— ^^^^^^^ ^ 

10 i Ton Drive Drilling there is the alternative shown in Fig. 8 where the Coupler is 
L on a short ho st to follow the drill bit down during connections and ehmmate 
mounted on short tort to mec hanical feat, it eliminates tine 

the need for a bumpersuo. vvuw^ ... ' . tliat the . uu we ioht durmg 
problem that bumpersubs wear out quickly and that the bit weight, ring 

15 connections, has to be pre-set 

Underbalanced Drilling (UBD) 

2S S£ f- MltaS SS .o castag Coupler *e - ,0 employ 

damaging kill fluids between drilling and casmg. 



30 
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40 



Future Drive Systems 

5L^!7£U» -ng » Coupler would bo a, Ulustta.ed ,n P» 9. 

Coupler and a Rottry TaWe d ttavel but n0 more than 1S used 

LXdios acoetoting slowly to a velocity thai is very much higher than a currency 
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The longer terra future application of the Coupler as anticipated and described in 
PCT/GB97/02815 is as a Coupler that splits vertically and of which two can work 
hand-over-hand as in Fig. 11. Such Couplers will benefit from 'weight engineering; to 
reduce their mass and clever engineering design for the closing and latching 
5 mechanisms but they offer the best opportunity to simplify the total ng design and 
~* achieve the fastest tripping times. They can flexibly handle singles, doubles or triples 
or varying lengths of tubular assemblies including BHAs with large diameter 
components such as centralisers and under reamers and can be interchangeable and 
even operate hand-over-hand in threes. They eliminate all other drives, drawworks 
10 and swivels and could be mounted on the ground without any rig structure. However 
they are likely to be mounted on hydraulic masts. 

Drilling and Casing Couplers 

15 Both the Basic and Rotary Drilling Couplers can handle a range of tubular diameters 
From below 4 inches to about 7 inches. It is intended that two or more casing couplers 
will handle a range of casing diameters from about 9 inches to 20 inches or more 
including stab, twist and squnch joints. 

20 All Couplers require the preventers to actuate far faster than is normal, which can be 
achieved by adding a secondary low pressure/high flow hydraulic system connected 
with high pressure valves that can only open under a low pressure differential, lnus 
the past motion actuation is achieved by the low pressure /high flow system and the 
high closing force is achieved by the high pressure/low flow system. 

All Couplers require a compliant landing surface on the top of the Blind Ram blade, 
such that the impact of the pin of the tubular on the blade is absorbed without damage 
to pin or blade and that the landing surface is star shaped so that the tubular can be 
easily flushed out with mud, or air, or water while still in contact with the blade. 

30 

The casing Coupler is of significant value in Underbalanced Drilling since it is 
possible to leave the well, prior to casing it, in a steady and controlled pressure regime 
without having to introduce weighted mud to kill the well, which usually damages the 
exposed formation, which is to produce later. 



35 



Mud Quality and Doping 



All Couplers require "doping" of the threads prior to connection and this may be 
achieved by one or more high pressure mud jets set in the Coupler body impinging on 
40 the rotating pin and box immediately before coupling. 

The mud is required to be free of particulates or fines above a given screen mesh size 
and heavy weighting material is unlikely to be required when drilling w.th Couplers 
In the event that significantly sized particulates cannot be economically filtered out, 
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fresh mud can be specially piped under high pressure to the said jets for activation 
briefly as the pin and box come together. 

Mechanical Details 

5 ^ X sear Ae leads withour damaging diem and the acouslrc or 
L ° oTmelumpm. of the threads is the signal « proceed wtth screwng 

up, as explained before. 
, u v, r^nler is able to centralise the tubular and string onto the centre line of 

, • • . j-j : n ,his invention that the Tubular and Siring are brought together m a 
morctntned" JSSSEh ™U avoid the possibility of damaging the threads of 
either the pin or the box. 

" This is firsdv achieved by using the upper 1 1SZ 

m a pressure balanced •£££-£^££2.* shown in Fig 1 

30 predetermined pressure balancing ratio. 

can be ac hievea ny an mechanica ii y 0 f acoustically after which the pin 

threads jump, which can be «"« e ^~3 ' s ^ • static m<i the tubular is 

cross threading is minimised. 



40 



However, mis does no. avoid the W ~-^JS « 
„ dta box and ***J£^?J?^%£*J** <b. pin in 
rSa - iX^tSTl.TL-d to <L» du, me Tubu,a, and Stnng are 
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15 



20 



25 



30 



35 



40 



relatively orientated in azimuth, such that the tapered threads of the pin and box avoid 
[he SoS where-they collide with too little overlap of threads to absorb the shock 
without plastic deformation. 

The insufficient overlap of threads can either occur on the landing surface as shown in 
We 13a, or it can occur due to impact with the thread above, particularly ,f the pm 
2d box le not concentric, as shown in fig. 13b. Figure 13c indicates the range of 
safe operation to avoid either of the above damaging situations. 

It is estimated that just being in the preferred half of a rotation would very gready 
IduceTe ZZ damage that is currently experienced. To pick on the best re ative 
orientation will almost eliminate such damage. The specific best orientation wil vary 
design but all tapered threaded connections will benefit from this method. 

The marking of the pins and boxes to identify the best relative orientation can be 
c^ied^ut using a matching master pin and box and marking up the tubulars on s.te 
regardless of their source of supply . 

The actual marking cannot be visible since the string may be totally enclosed and 
mult be Picked up mechanically or electrically. The simplest method being to produce 
change on the shift of the tubular, within inches of the upset shoulder 
surfaces acted upon by the slips and the RBOP seal This structural 
chlTfbump weld, or signal emitter, etc) can then be detected (for example 
meXicX acoustkally, electrically or radiographically) and the upper grips and 
X orient the tubular accordingly. By this method the finding of the jump 
St which is how threads are usually orientated manually, is not necessary. By tins 
method o marking the best relative orientation for the : optimum landing ; of pm in box 
^ achieved which is facilitated by this mechanised approach to Coupling. The 
ombSn of the Coupler's internal design and the improved method of physical y 
St pin in the box, should provide much faster coupling, plus improved 
repeatability and reliability and therefore reduced cost and improved safety. 

Offshore and Subsea Drilling 

In offshore drilling in particular, by using the couplers, the number of casing strings 
Say^SuS Lor the reach of the drilling vertically and horizontally may be 
increased significantly. 

In deep water drilling, where conventional drilling is very costly, the use oi : such 
couplers which isolate the tubular string from the marine envyonmen may be used 
to gSdvantage in "Riserless Drilling" which is currently under development. 

In very deep water, where drilling is currently uneconomic, the applicat ion of these 
coupkrs on drilling rigs of the future which will be located on the sea bed, will be of 
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great value. 

Increasing RBOP Seal Life 

-jkk^ot: — ^ Mass 

M0 P is — accordmg .0 — * _ „ ^ 

pressure, low sealing force and wet on noi t h 

10 'educed. Additionally it may reduce * seahn ^« • S of the stack RBOP 

iri" KtSsLU unit, a « T o, diverter and an uppar sl.ps 
IS & grips unit above this is connected the upper RBOP. 

onnn can be most easily changed out with the string supported in 
Hence the upper RBOP can oe mosi eas j » also ^ 

fh, lower slips and gtjs and sea^e 'M**^^* '° once duli ng the drilling 

changed out withorn ^^^SSlSL assembly has » be inserted Wo 

S and Ae ability to test the lower seal for excesswe leakage. 
BHAj and Large Diameter Components 

i _ w,tk DROP assemblies are required to work primarily 

diameter components without passing through the coupler. 

valve or diverter is placed to the well at ^"^J^^a* or contained in 
allows a complete bit or down hole assembly to !^^^ ot before the 20 

•"J"" -^bjSl IS" S ol h, S» i down hole diver** 
^rne^r oo'ret'ml largest BOP to .-^^ 20 
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the level of the diverter with the next casing up, perhaps 24 in, sized at the full well 
pressure rating from the diverter level to the wellhead. 

The diverter used in this application can have inserts installed to match the casing 
5 as each casing is installed the dlverte, internal 

and the diverter can shut in the well at vanous sizes, e.g. from 13 3/8 in down 
production tubing size. 
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It is only required that the diverter operates down to the internal diameter of the 
drilling coupler. Such a diverter has been disclosed. 

The down hole diverter allows the lower RBOP and stack RBOP to be changed out 
The down hole *vene h ^ q Qne of ^ 

BofsX^ diverter allows the BOP stack to be changed out 

A**Z\\ to be completed with a production tree, without opening the well to the 
Tn—t hencetere is neve' a need to circulate kill fluid into the well to 

hold it in. 

roncemina safety the down hole diverter, set as much as 300 ft or so down the well 
Concerning gaiety ,wc a ^ ^ ig ^ 

S2K cL of seabed slou.hing, iceberg scour, beam trawling 
and, on land, earthquakes, storm damage and the like and sabotage. 

Concerning the installation of casings; once one is ^^^^^^ 
u ■ « ,5th for examnle a 20 in. casing already installed and a 13 3/8 BOP stack in 
n3 Z when Sowing the drill string while continuously circulating and 
place, then, . when witno a g ig sfaI , 

SK S. circ 8 ul t n chopped - ~ 

running of the casing commences. 

Re fore running the casing, instead of the drilling coupler a single large diameter 
S£ cTdef isTnstalled above the BOP stack to allow each casing to be connected 

Tn^ecS LTame way as the drill pipe but the need for high torque is absent and 
nTy variations to the method of connection such as stab and squnch can be handled 
by the casing Connector. 



PCT/GB99/03411 

WO 00/22278 

- 14 - 

has been established since it was firs dniiea. u y ^ Qf 

5 ^Z^^^^^t Creadon o f a — 

unbroken cement job. 

• a th«t such soecial casing couplers will exist for all casings up to as 
It is envisaged that such special w b k down 

^sS^fT^K.rL be ased with appropriate 
inserts on the slips and gnps. 
15 • u tinn under water to make up the entire bit or downhole assembly of 

S&Sj « S S2£ above dte BOP srack to achieve this instead. 

25 

System Engineering 

T*. sducture of *« — is. ^^^*5S5i , 52". 
basic or rotary coupler may, wrth nunor modrfi canon, be «Kdm ) or 

connection or disconnection of tubulars. 

4 0 head of the mud chosen. 

By contrast, with this new method 
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r~ at the wellhead and these can be set at will, changed 
and outlet pressures at h wdm ^ ^ onents of 

^ If c £ n btadd'd or removed from the string and the strings themselves can be 
chafed out a^ welt vlout disturbing, the optimum steady state. 

5 Preferablythecoup^ 

height beneath a dnllmg dem k ^and I ^ m ° b rf J 0 one unit and by 

invention achieves this by mte grating ^^^{ mvayMVoa ^up 

Interpretations 

15 A11 vertica l modons may be carried out at an angle to Une vertical as in the case of 
sknt drilling where the wellhead is set at an angle to the vertical. . 

♦ , Hrill .trine apply equally to a casing string or production string or 

a-i — up 

20 Ml tefetences to . tubular apply equally ,. a single tubular or a suand of two or more 
tubulars. 

All references to drilling mud apply also to all fluids dra, are pumped into «he well 
25 bt for auy purpose during lh= drilling and life of the wall. 

AB references >o Are environmenr apply equally ,0 drilling undcrwarer as ihey do to 

drilling in air. 
30 Benefits of the Coupler 

It is a feature of the invention that: - 

,. There is greater drilling ^^S^t^^fi^ 
35 without " t 

concentrated on small adjustments to bit we ^ ^ driUing> 
circulation rate and mud compostt.on etc; to W^^^J^ md interpret, 
40 small deviations **»!*<^ steady and 

^r^SWS since U,ey are contiguous and are of 

sig^ficant importance against a steady state background. 
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Continuous drilling at steady optimum conditions increases bit ^J*™* 
dlage that often occurs when returning the bit to bottom either .mpactmg the rock 
or grinding through several feet of debris. 

c », retina Problems because continuous circulation keeps the 
5 2. There are fewer Dnlhng Proems D ^ ^ does not 

cuttings on.the move so that^ WUh n0 cuttings 
occur and the cuttings density is "^^^ sticking> ^ need for hole 
T' eme \^LTZ^ ^Witn continuity of downhole pressure regime 
dea T g < s „f tSur exposed formation wall are very greatly reduced and 

^^dTltTw^llTon^L Continuous closure of the string improves safety 
15 conditions and improve ,weU contr ^ fa extreme ^ 

and also allows J*^^*^. Continuous circulation under any desired 

^£ZZT£%£ - w * ^ improved immediate 
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response to kicks. 



nrniino Costs D er Well because: With no interruptions to drilling 
4. There are lower Drilling Cos s per wen o optimum conditions, 

stting , with less costly mud wetgt ^ "pTwSl should equate 

*«* l-J ^^StS-*!-* wells and/or fc 
SASI^SS 1 ^. on Platform rigs drUUng sever* Mesm 

^ving in drilling ousts to the Drilling Industry woridwtde. 
5 . „o,e Qualiry is improved because: bydriUtag —ly, 

of the producing formation is improved. 

u r. M n result in very large operators' savings per rig particularly in 
3£S^K£Sd - lour!, saiga per rig amounting to several mtlhon 

dollars per year. 

The invention is described with reference to the accompanying drawings which are 
not to scale:- 
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Fig 1 shows an arrangement of the present invention 
ri 2 shows the sequence of adding a tubular 

when switching couplers and 
Fig 13 shows thread alignments. 

^he seen inf., 1 *- *• - *« « «"* * ^ * 

preventer (3) is open. 

20 The end/o, ft. top drive ^ **-«- ' » "J |S£ S 

or stacking tubular stands. 
" Referring » B» 2 *« sequence 1.4b ^"r?^^ X 

Xular this process is reversed as shown in 5 to 8. 
shown diagrammatically. 

Fi , 4 sho»s the sequence durin g " JSTw 

„ J Coup.er (mounted Wjjr <-»- * ^ * ^ (»). This hand-to-hand 
TCellv bushing rotary table (13), uoupier ^ <u 
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applicable to most existing drilling rigs. 

Fie 6 shows the sequence during "Drilling on" with Top drive drilling in which there 
one coupler mounted on or below the rig floor. With or without short vertical travel 
5 to -continuous drilling. .The top drive is (16). This hand-to-hand method is apphcable 
for all rigs using top drives. 

Fia 7 shows the sequence during "Drilling on" with Top drive drilling in which there 
U one cooler integrated with the BOP stack. With downhole bumpersub for 
10 ZZZTSwZi This hand-to-hand method is applicable for all ngs usmg top 
drives. 

Fig 8 shows the sequence during "Drilling on" with Top drive drillmg in which there 
is one coupler mounted on a short hoist. This hand-to-hand method is apphcable for 
15 existing rigs with top drive. 

Fi* 9 shows the sequence during "Drilling on" with Bottom drive (17) drilling in 
which to is one coupler mounted on a short hoist This hand-to-hand method ,s 
applicable for a new rig design eliminaung drawworks. 

20 p; B in shows the sequence during "Drilling on" with a mobile rotary table (18) in 
which there's one coupler mounted on a short or long hoist plus rotary table on a 
bng hoist This hand-to-hand method is applicable for a new ng design eliminating 
drawworks. 

25 Fie 1 1 shows the sequence during "Drilling on" without top or bottom drives in 
which htTe mo identical couplers (A) and (B) with split bodies (mounted on long 
hoists). This hand-over-hand method is applicable for a new ng designs only. 

•*n Referrinc to Fig 12 a wellhead drilling assembly consists of a standard BOP stack 
a stack RBOP (35). Above this is connected the coupler (34) consisting of 
considered necessary), a lower grips and slips unit (34) a blind ram 
(orTverter) and an upper grips and slips unit onto which is connected the upper 
SoP (33). There is a downhole diverter (38) which creates the chamber (37) and 
35 the distance X can be as much as 300ft or more. 

Above this is positioned the pipe handling equipment, (if required) (32) and top drive 
(or rotary table inJCelly drilling) (31). 

40 Referring to fig 13, this shows the position of the threads on the tubular and string 
wte ?Z are brought together. Figs. 13 a and 13b shows the two situations to be 
Tvoided Ld fig 13c indicates the range of overlap to be achieved that wi 1 produce 
^thTto^it tie an overlap of the teeth to avoid overstressing the teeth nor oo little a 
c*tn - J£ th" «h above to avoid collision. In fig. 13a there is too little overlap 
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• nvi th^re too little clearance to ensure passing when 
L^XS ft 2 2S « wi„ neUhe, ove*** a ,00*. 
nor collide with the tooth above on landing. 
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Claims 

,. A well head assembly which comprises a BOP stack above which there are 

positioned sequentially :- 
5 (i) a lower annular preventer 

(ii) lower grips and slips adapted to engage a downhole dnll string 

and 

10 (v) an upper annular preventer 

in which the upper grips and slips are able to pass through the blind preventer when 
the blind preventer is in the open position. 

2 A well head assembly as claimed in claim 1 in which there is a locating means so 
Lta tubular to be added to the drill string can be correctly positioned above the drill 
string. 

3 A well head assembly as claimed in claim 1 or 2 in which there are means to 
replace air or water in the new tubular by drilling fluid when the upper preventer and 
upper grips and slips are then shut. 

4 A well head assembly as claimed in claim 1, 2 or 3 in conjunction with * top-drive 
or one o more couplers to achieve hand-over-hand or hand-to-hand operaUons wiA 
rbottom coupler being static or mobile during the connection or disconnection of 
tubulars. 

5 A well head assembly as claimed in claim in any one of the preceding claims in 
whkh both the upper and lower grips and slips are located inside the pressure hull of 

30 the assembly. 

6 A well head assembly as claimed in claim in any one of the preceding claims in 
which me a^semWy is mounted on a short hoist to follow the drill bit down during 
connections, 

35 7 A well head assembly as claimed in claim any one of claims 1 to 6 in which the 
assembly and a Rotary Table both mounted on long hoists one above the other. 

8. A well head assembly as claimed in claim in which the coupler can split vertically. 

40 0 A well head assembly as claimed in any one of the preceding claims in which the 
BOpS ^ mouS above a diverter so that the BOP stack RBOP may be changed 
out without opening the well bore to the environment 
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10 A well head assembly as claimed in claim in which the wellhead drilling 
assembly consists of a near standard BOP stack, including a stack RBOP, on top of 
which is connected a coupler consisting of the lower RBOP, a lower slips and grips 
unit, a blind ram or diverter and an upper slips and grips unit abo.ve which is 

5 connected the upper RBOP. 

1 1 A method for drilling wells in which a drill bit is rotated at the end of a drill string 
comprising tubular members joined together and mud is circulated through the 
tubular drill string, in which method tubular members are added to or removed from 

10 the drill string whilst the circulation of mud continues and in which there is a blind 
preventer positioned between lower slips and grips engaging a downhole drill string 
and an upper slips and grips engaging a tubular to be added to the drill string and the 
tubular is positioned on the blind preventer, the blind preventer opened and the upper 
slips and grips passed through the blind preventer and the tubular connected to the 

15 drill string. 

12. A method for drilling wells as claimed in claim 1 1 in which a drill bit is rotated at 
the end of a drill string comprising tubular members joined together and mud is 

20 circulated through the tubular drill string, in which method tubular members are 
added to or removed from the drill string whilst the circulation of mud continues and 
in which are (i) a lower annular preventer, (ii) lower grips and slips engaging a 
downhole drill string (Hi) a blind preventer (iv) upper grips and slips engaging a 
tubular to be added to the drill string and (v) an upper annular preventer and in which 

25 method a new tubular is added to the drill string by controlling the tubular by the 
upper slips and grips, opening the upper preventer, positioning the new tubular on the 
blind preventer and bringing the new tubular into contact with the drill string whilst 
rotating by passing the tubular through the blind preventer and shutting the upper 
preventer. 
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13 A method for drilling wells as claimed in claiml 1 or 12 in which the new tubular 
is located by a locating means so that the tubular is correctly positioned above the 
drill string. 

14 A method for drilling wells as claimed in claim 11, 12 or 13 in which, when the 
blind preventer is opened and the circulation of drilling mud through the tubular 
string is continued uninterrupted from two overlapping sources and over or under 
balanced pressure in well bore and annulus is maintained continuously. 

15. A method for drilling wells as claimed in any one of the preceding claims in 
which when the tubular is in contact with the drill string, the new tubular turns faster 
than the drill string so that the new tubular is "torqued up" by the upper grips and 
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slips acting against the lower grips and slips, whilst both continue to rotate and the 
new tubular is screwed to the top of the drill string. 

- . t . nA fnr drilline W ells as claimed in claim 15 in which the new tubular is not 
16 ; ? TSt^L^Sa^Dg when it first makes contact with the string such tha 
5 S^pTnf^fthtel c^ be Telf and the acceleration of the rotation of the 
tubular is then initiated. 

a for drilline wells as claimed in any one of the preceding claims in 

connection or disconnection of tubulars 

, o a t u nA for drilline wells as claimed in any one of the preceding claims in 
„ which SSS Sv« ofLto. join, are moved together by pressure balanctng the 
axial motion of the upper grips and slips 

. n a >u n A for drilline wells as claimed in any one of the preceding claims in 

Ich £ *£. - ^ — «•* — discon " cc,,ng 

20 the tubular so that the string continues rotate. 

20 . A method for drilling wells 'J^t^ZtSS^^ 
2S oonom of the well while adding a new tubular ,0 the s<nng. 

complete Jit or down hole assembly is installed in the well above it 
30 . . j « , _ 0 r u: m c 11 to 21 in which the tubular and String 

extent which neither oveTStresses a tooth nor collides witn uie iwuj 

- -r^b^ 

from a small rotation anticlockwise from the jump point. 
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SUBSTITUTE SHEET (RULE 26) 
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Grips and Slips 
denoted by: 



s hull [ 

* t j 



Preventers denoted as follows: 
Open 

3 



E 



Closed 



Upper 
Blind - 



Lower 



Couplers Sequence illustrated in Figs 4 to 11 as follows 
Assuming option 5 below 
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Options for locating the Upper and Lower Grips and Slips 

Relative to the pressure hull 



Above 

Within 

Below 

Above 

Within 

Below 
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E 1 
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Fig. 4 During "Drilling on" - With Kelly Drilling 

Coupler mounted below normal Rotary Table 
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Fig. 5 During "Drilling on" - With Kelly Drilling 

Coupler mounted below elevated Rotary Table 
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Fig. 6 During "Drilling on" - with Top Drive Drilling 
Coupler mounted on or below the Rig Floor 
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Rg. 7 During "Drilling on" - with Top Drive Drilling 
Coupler integrated with BOP Stack 
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Fig. 8 During "Drilling on" - with a Top Drive 
Coupler mounted on a short hoist 
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Fig. 9 During "Drilling on" - with a Bottom Drive 

Coupler-mounted on a short hoist 
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Fig 10 During "Drilling on" - with a Mobile Rotary Table 

Coupler mounted on a short or long hoist plus 
/-N Rotary Table on a long hoist 
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Fig. 11 During "Drilling on" without top or bottom dnves 

Two Couplers with split bodies p q 
mounted on long hoists £ — ""j 

A J Coupter'IT 

Coupler 'A' 
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Grips and Slip* 
denoted by: > 



Preventers denoted as follows: 
Open 



Pressure hull I 
denoted by: h- — I 



Closed 
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Upper 

Blind - 



lower 



Coupler* Sequence illustrated in Fige 4 to 1 1 eafdUowe 

Assuming opfiwi 5 be/ow 
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Fig. 4 During "Dill ling on" - With Kelly Drilling 

Coupler mounted below normal Rotary Table 
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Fig. 5 During "Drilling on" • With Kelly Drilling 

Coupler mounted below elevafaL Rotary Table 
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Fig. 6 During "Drilling on" • with Top Drive Drilling 

Coupler mounted on or below th a R>Q Floor 
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Fig. 7 During "Drilling on" • with Top Drive Drilling 

Coupler integrated with BOP Stack 
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Fig. 8 During "Drilling on" - with a Top Drive 
Coupler mount&t on a short hoist 
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Rg. 9 During "Drilling on" - with a Bottom Drivw 
Coupler mounted on a short hoist 
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Fig, 10 During "Drilling on" - with a Mobile Rotary Table 

' Coupler mounted on s short or long hoisi plus 

/-\ Rotary Table on. a tang hoist 
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Fig. 11 During "Drilling on" without top or bottom driv«s 
Two Couplers vtfh sptft bodies r q 
mounted on tang hoists ■ £ — g 
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